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(57) Abstract: 

PURPOSE- To provide a semiconductor device including 
an electronic device region and an optical device region 
by locally performing heat treatment of the opt.cal dev,ce 
so as to modify its crystalline property. 
CONSTITUTION: An electron element 4 in the region 2 
for forming an electron element on a semiconductor 
substrate 1 includes an electronic device reg.on 2 and an 
optical device region 3. After an electronic element 4 -is 
formed in the region 2, a protection film 5 ,s formed on 
the main surface 1a of the semiconductor subs rate V 
Next a window 6 is formed on the protection film 5 to 
expose the region 3. Next, a region 3' facing the window 
6 of the protection film 5 is locally irradiated, for instance 
in a hydrogen atmosphere by an argon laser 7. Thereoy 
an optical device region 8 is formed in the region 3 
having modified crystalline property and surface flatness^ 
Then an optical element 9 is formed and the protection 
film 5 is removed. Thereby, a composite semiconductor 
device having both of the electronic element and an 
optical element with the prescribed characteristic. 



NIPPON TELEGR & TELEPH 
CORP <NTT> 

ITO YOSHIO 
MORI HIDEFUMI 
SUGO MITSURU 
TACHIKAWA MASAMI 



4 » 

4=t 



2^' 




COPYRIGHT: (C)1994,JPO&Japio 



C19)B*H*Hft»f (Jp) (12) w W w It A w 

{^^¥6- 89999 

<43)i>MB ¥(S6^(19&4)3^29B 



H0 1L 27/15 8934- 4M 

27/04 U 8427 - 4M 



(22)tBRB 



!&il s P4-264297 



(7D*«A 000004226 

B*«m«f£tte££ii 

(72)f£ H J^ «* 

JKSEflFWHKW^BT 1 T B 1 # 6 ^ B 

(74)ftSA #S± 



(54) [«S(7J«fr] atfr¥*t«SIS»*8s 



(57) [gift] (flHE«) 



2 1 
4 t t • 




3 



4 5 » 1 /' 



(2) 



¥ffi¥ 6 - 8 9 9 9 9 



10 



20 



30 



[000 1] 
[0 0 0 2] 

[0003] i0 * e> ^t^»^^^«©$3ffilC 

[0004] 

^wc** u?o x v *s «>, m*mm&m.m 

[0 0 0 5] ioT, *«Wtt±i*bfe^»«:VV «T 

6. 

[0 00 6] 

50 ttimzmzm*miM£z*+& : P*<*& & * 



40 



(3) 

3 

m&t&ZMt* (ii) ±&&W*&BLiX-> ±SB« 

^mm^mwrnz^x, ^nm^xn^m^-^ 

i&?ZX&£. ( i i i ) IM^m-ftWfontiVKM* 
Sr^fiJt-TSIigi:, (v) JJB#aM*3S«-hfc. JhfBft 

[0007] ±iam?*7-ft^*t*^« 

[0 0 0 8] ^WIZflCWBCiitt^* 

#iiat®is*i4. (i) 2m±frt>&xn&m&&&R 
st, ( i i ) j$vm*mL£i^ iM&mmfc 

( i i i ) ±K¥«M«aiU:K. _hRft*?-JS«« 
bT^£Wt*7&*-t&Xgi:, <*■ v) ±m 

(v) jja¥#*36fci*^ ±iaBfitt©*KsnfcA 30 

mir&im&&tt*&Zf&&t*ZM£* (v i) ± 

[0 0 0 9] rtf)t§£, ±8B«**?-&«&*"*'*33I 
T, ±SB^f*S«ro±fE^^ffi1lM^- ±fBXffiffi!l 

[0 0 10] 

HtfB • ^*] 1 #@<©»WtC J:6«^ i l s »»i6 



6 - 8 9 9 9 9 

A 

■rsiii^T*, tot, ¥J*<*af«±ic, %mim 
mm^n^x, m.=}-^m^m^^x, 

"£? c£ & 

[00*11] bfrbfttf"^ «l#g©W:J:5 

[0 0 12] *K»l#B®«WKJ:&tt^^ 

[0 0 13] *H»2#1©«W- * silted 
fl3Sfi<Z)|!8ilC«J:fttf. *K»l#B®«Wf-«t*a^ 
3HJK^B©I^^=*&"^ i|mM*3SfilJ:lc « 

&ftM&J&#-rsxfl^ ffflA'y7 7l^#M 

S:, K^S^i&^-t^^^bT^-r^^il^T' 
[oo 14] «2S@ffl»:i5I^ 

,0 WbT^Wl^foTVN^t^ A7 77ffl^S® 



5 

[0 0 15] *B«52#B®«WlCj:6tt^^ 

fc^TS. Hot, «m^$JB^&tf^^* 

[0 0 16] 20 
mffll] 01&tf02£#oT, 

[0 0 17] HiftU®2K:^1-*^£.fc*tt£¥* 

[0 0 18] -t**)^, spe>«eiffil at^US.^*© 
1 a ±*» e,*T*^*?««ffl«« 2 £3fc*?-JB« 

^tv@^li^ro^?SicJ:oTffl#.1-2. (01 a 

A) . 

[00 19] *LT, *©33(M«S<gl±K~ 
■at. (01 B) . 

[0020] a±n, -eo 

^KJCH-aT, WUiS i0 2 -eftSfiaBBtSS:, 9fr 

s-tsj^cjgj*** (sue) . 
[0021] «a^5tc, 3 * 

(HID) . 

[0022] 0«C 1 WfOff-Paffl* 3 

«aBR5©JB6£RKrtR*3' fc. «*.tf*aS#fflfc«P 

-g.3ttC.toT, y^ffl««3(^ilR5(BJBBtCfi6 
tf»«3' tC»-r6«8PW'WI«CSIS:. «#3' (Dig® 
tm^M 1 2 0 0TC©fi«Kfc*«fc-5Ktf*>-& 

3' <7>*§^£qmS**fcfc*>K*iiMtt&S^J3 ! 



i^fjgAp 6 - 8 9 9 9 9 

6 

(02 E) . 

[0023] mz. ¥m#mu±K. ±&Ltz*$iz 

3' _hlCj3V^T, GaAs, InP. InGaAs^. 
I n GaAs P&&£*T&&^ftS©l-3^&* 

&, *tie#»±4i»W!)«iLliMOCVDfe ^BS6 1 
- 2 8 9 7 4^K^SttT^*^fc£lwJ:^TJgfiM- 
6 (02 F) . 
[0 0 2 4] Z<D#£, 3!H»?*&affl««8 fc, 
1*. G a A s T>teZ>*mfam h InP T'fcS^WI 
I n G a A s P*TJfe*iNKWi t 

[0 0 2 5] fcK, ¥#ftS*Ki_hl- ^^^Mffl 

^fc£%£tJtt#?-9«:Jfa*** (02G) . 
[0 0 2 6] ±i* Ufcft*?*&*Bfil« 8 & 

ji^tsasstcfev^, ^(D^^m-^mm. 8 ± 

[0027] mz. &mmsz. ¥nw*as«i-t*^ 
-tftBfWi4*^7^icj:oTfifcS-r*> (02 h) . 

[0 0 2 8] fctc, Hn%ffi»BaBWtt«*'t«>^ 

*rr*&*fc®iMtt£BBfe^ (0s^^) 
\zm&vz^z>mm mmm zb&l. m.'m* 

[0029] toft ^^ici^^^^S©^ 
[0030] z.<DZ5i&ffllK*&&G i ?mtti&&<n 

2lCfeV>T, *?*f-4 femtSldl (01 B) us 
V xT, 1 ©3tsR^ffl«« 3 O^^tt^*® 1 ? 

ffitt##f b Ufc »J t T JiaR?ffl«« 3 (DfcSii'ftfcBfc 
g^it-SXS (02 E) fe^i-SiOT, ¥^tt^£l± 

y^WS^^M (02 F) Idfcwr, 3taR?fflffi«3A^ 
3 -t<03t3lfJ-9 &m^©iRH4$:^t- LTJ^fifc-t* 



7 

[0 0 3 1] UfrLfctffc, EH&tfH2tC^t*«W 

*SJWife&R3ii*:iai (02 e) tcfcWSfWSIfe. 

^fflffi^3CD)iig^tt&BfeeS^6X@ (02 E) HfcH 

MLxmmtmt>tt rata, y6**B**3© io 

jgfcttfciSjKa-BrSlCfl (02 E) tCfeW6*M0SK-J: 

-octroi: bt, aaa-tsifctfr?**. 

[0 0 3 2] 

[2&SEM2] 7ik(C, BI3fttfEI4&flir>T, *«WICJ: 

[0 0 3 3] 03M24tC;f3VVT\ miR.iM2£<» 
ttfaW*\z\*m-mr*Hl'XB?. 20 
[0 0 3 4] 03&tf04 \Z7tt*W%\Z&Z>&& i \r& 

■&*:hh»c, n^m^tm^t^ti^zm^m 
[0035] -*-fc*>5. 0 1 &twa 2 tCa^T*«*t- ^ 
®2h%m*mm& i-sfcttKma s ^ 30 

(03 A) . 

[0 0 3 6] -tbT, *©¥#ttlS«l-t»- 01 

W^JSi:<fcot, j^t-T* (03 B) . 
[0 0 3 7] flftSlSlOiffllal^ 01 

iffli a©^i:iot, «*.tfS i o 2 4( 

?KfiWaiH«2S:aioTffiii+6J:'5^^*'*"* (H3 
C) . 

[0038] mz. mast^ 0i&tf02t^-# 

^ffitC^oTJ^W* (03 D) . 

[003 9] JfclC. 1 ©3t*T- ffl«*3 IC, 

««tt5ro»6lCBfrtrtR«3' Kfc^T, mmi OS:. 



i|$ff|pp 6 - 8 9 9 9 9 

8 

nm<D&2\ZJ&ffrti> (03 E) . 
[ 0 0 4 0 ] fclC, 1 3 ± 

ic mmi os:m^aK5c7)5S6^cl^lt^I^3±^c^3v^ 
i'jtiv^^c. imt* (04 f) . 

[0 0 4 1] ;t7 7 7ffl^SU^ # 

**-flJ*«3#, «^*?-4 fe^-TSIS (03 B) 

v ^=KSBT'il&j£f S. 
[0 04 2] r^iC. ¥**ft^£ 1 (Dftm+mm 3 <7X 

lami ommwms' <D&6iz&tm&3' ±.\zm& 

&*>©n**ta*s (H4 G) . 

[0043] mz, ¥mtm&i±.iz, jMLtmiz 

(Ml 1±K£^T. BIl&tJSBa2tCaVr*«WtCJ:S 
^^{itt|SSc7)$S*c7)^i:|WI«t^ GaAs, In 
P, InGaAsIt, InGaAsP^m^ 

D& iRfSBBB 61-28974 #IC^$ *Vt I 
trie iot, ±1S««N!«*3S1S i 1 a 

msttt (04 h) . 

[0 0 4 4] EIi^ 

i>-0 2 tc^t- *&miz± &*fe*mt&90m&>*& 

tm&\Z. ^JA«> GaAs X*teZ>¥&faMt. I n P 
T'Jfc-S^ftMi:. InGaAs FJhXte&^foMt. 

tm&mti'XGtzimft^— mmmtLx. b 

[0 0 4 5] mz, i|m«*l6Sl±lC 01&t>*02lC 
(04 I ) c 

[0 04 6] 01&tf@2lC7j>1-#WC<fc 
3 hUT^-t-SZhlC^^T, 3t*^-9S:, #>J^-l^ ^ 



r 



10 



(6) 



[0047] mz, mms^ mimmi^-t* 

6 (04 J) . 

[0048] mmmmfimmt^t>\ 01 & 

?&su «^^4t^-?-9t^ne>ic^yi©^ 
[0049] rh#, *mK*&*&tm*mm<m 

&©f§2(D^WT*&£,, 
[0 0 5 0] i©«te)!fe*«WlCJ:6*^ i l i aM«fi*® 

g(03B) ICfcWC ^^a«l(©^-7-ffl^ 3 

F) -tflD^-y^rffiiNWWil 1 ©*gStt«:*KS 
•ti:6Xg (04 E) tsr^-rsro-c, ¥3KfcSl£l± 

««8&J8fct&:Bg (04 H) HEWt. ^;77lB 

[0 0 5 1] H3arJ®4(C^1-*»WJ-J:*1* 
*Sfitt=fe«Ha-ttSn3S (04 G) icfctf<&*Mffi«fc. 

(04 G) KfcVvC, *?*?-4fcJI8*bT^6*7# 

;^;77ffl^H 1 ©te^S^S**^ (0 
4G) lCfeW6*«yi^J:oT. «J*?fl8»BfHW 2 



20 



30 



40 



6 - 8 9 9 9 9 

10 

(04 f) lincfc^-c ^fammioKM^mmis 

IC, iffil a»^Hfilll Ofe^-tiXg (03 E) 

6Xfl (04 F) Kfc^T, ;^y7 7ffl^H 1 
&, ^^WS^CDHm 1 0WC^S**J:e>lCbT 
v^©T% ^^^fflffi^c8^m^^fi5cfflM«2 

■C, 2 2fcU f 3"fc*f^^«« 8 ± 

[0 0 5 3] fcfc, ±MlCi3VNTli. *»2o©^ 

»ws:^bfe»ce*y, 03^04^1-* 
m*mtm3\zwffiio*Bf$.tz>jm (03 e> 

^0 0 5 4] A'777ffl^ftSl lfefl^fittS 

Ifi (04 F) &#f«U Wtfc 3 ©Mffi 

i oicHfetrfI^c^0 1 ^*0 2lc ^*^ tcJ: ^'^ 
IS. fiaWK5S:|!§S*-r6XeS:fcoT, 

[0055] s&k, Hi&rraa2icj!ic*-*58iflic«ks 

■f fflHWc 3 CD^ B a 0tt5:ekW5-&^Xm &*>*0 3 fttf 0 

4 ic^-t*^tc<t &tt ! mmt<m 2 ©£«we 

©^>y 7tJ8¥#W1 1 l <D|gfitt«:*Ka-e*XSH 



9©^* , :m»3^0 ! tm?:*bTv^^=feJ(7)hLT, 
[0 0 5 2] H3atf04(Ca<-r*»Wl-J:Sa 
(03 B) y^V7T«^<*® 1 1 SrJ^Rlti'SXS 



50 



[0 1 ] #«WCj:6&£^ttK«<D$^©^ 1 ©S 
[0 2 ] J: £&£¥&fri£Btf>$£fe7)fl 1 0>g 

[03] *»wicj:att^ J l i »f«s«®»fi»<^ 2 ®* 
i6«&j5V*, «*<z)xs»cfeW5«*R«iWTaiBi-cfe6. 

[0 4 ] ic j: sa^iN!WM6««)«j*<z)» 2 <Dm 
mmtTfit. 0 3 tca%-t«?>ca)xat^«s< w*©xsic 



(7) 



i 

1 a 

2 

3 

3' 

4 



11 

^mftSM l oi® 
Ml) 



5 
6 
7 
8 
9 

1 0 
1 1 



6- 

12 

mm 

mm 



8 9 9 9 9 



11 



4 8 e mtr T 





: P J 


j 


' — 










— J — ^ 1 









i — i- 


1 


3 


H 






i 


i 


' 8 9 




r- 1 




! 1 

1/ 










2 


1 




(72)3»#t *Z!/lllEjt 



